
ECEY5005 
Science, Mathematics and the Outdoors 
AIM(S)
· To enable students to acquire skills, knowledge and enthusiasm relating to promoting holistic early learning in a range of stimulating and challenging outdoor environments.
· To develop students’ ability to identify and promote scientific, mathematical and numeracy learning within a holistic and cross-curricular early years context.

Learning Outcomes
Upon the successful completion of this module, the student should be able to:
· evaluate the principles and practice of providing young children with challenging outdoor learning environments which support holistic learning, curiosity, discovery, exploration and experimentation;
· analyse approaches to developing science, mathematical and numeracy concepts and how these approaches support early years frameworks and curricula;
· evaluate the role of children, adults and wider systems when developing early science, mathematical and numeracy skills
· organise their knowledge and learning through use of a range of information resources and present their work at the appropriate level.

AI Statement
I can confirm I have not used any AI tools in the research and creation of this assignment. I confirm that I have not presented any AI generated materials such as my own work. I confirm I have copies of my drafts, notes, and other resources I used which I may be asked to provide in evidence. 

Part 1 – 
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Part 2 – (1200-1400 Words)
Learning Journey
A Summer Trip to the Beach on a Sunny Day  
[image: ]
 Name: Child A 
 Date: 7th September 2026 
Curriculum links




10 AM:   
Walking along the pavement next to the beach there was a road and woodland area, child A spotted a tree stump by the forest and went to have a turn at balancing on it. Child A noticed that when using their hands to come off the log that it was hot, child A asked child B why is it so hot and child B expressed that it was because the sun was out and making it warm. The different coloured cars caught child A's attention. Child A expressed 'I wonder how many red cars there are' I suggested we counted them whilst walking to the beach entrance, child A proceeded to count        1,2,3,4,5 and then stopped as we arrived at the beach entrance. Elements of this link to Mathematics and Numeracy/ Science and Technology in the curriculum for Wales. (Welsh Government, 2020).[image: ]Source: (Eco Explorers Australia, 2026)

10:15 AM
Whilst walking onto the beach Child A noticed that there was a pile of shells and called child B to come and see what they had found. Child A and B took their bucket over and collected them, Child B was counting while placing the shells in the bucket. All children compared shells and had discussions about the different shapes of them; child A was heard saying 'mine looks like an oval let's find more'.[image: ]Source: (Dreams Time, 2026)




Child A noticed the sound of the seagulls flying around the beach. Child A noticed the seagull flying in the air and asked child B 'shall we try fly like the seagull' they both proceeded to run around the beach pretending to fly like seagulls. Child A approached me asking why they can't get as high as the seagull and stay there, and I expressed that it was because gravity pulls us down. 
Child A expressed 'it smells like Fridays hear' linking to the fish smell on the beach that they often smell in school when they have fish and chips on a Friday. Elements of this link to Mathematics and Numeracy/ Science and Technology in the curriculum for Wales. (Welsh Government, 2020).
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10:15 AM 180-200 words

Collecting and Sorting Shells and Stones
170–190 words
Children begin collecting natural objects.
Describe children:
· Counting shells/stones. 
· Comparing sizes. 
· Sorting objects. 
· Matching similar objects. 
· Creating their own groups. 
The adult observes and then introduces some questions.
For example:
"How could we sort these?"
"Which group has more?"
"How do you know?"
Theory
Use Vygotsky (1978).
Discuss how adult interaction can extend children's thinking through language and support.
Curriculum for Wales
Link to Mathematics and Numeracy:
· Number 
· Comparing quantities 
· Classification 
· Mathematical reasoning 
Evaluation
The adult shouldn't immediately tell the children how to sort everything. Allowing them to decide their own categories supports independence.

10:30 AM 180-200 words

Exploring Sand and Water
170–190 words
This is your main scientific investigation.
Children explore:
· Wet and dry sand. 
· Water moving through sand. 
· Making holes/channels. 
· Filling containers. 
· Watching waves. 
· What happens when water reaches the sand. 
Adult questions
"What do you notice?"
"What do you think will happen?"
"Why do you think that?"
"How could we find out?"
Theory
Use Dewey (1938) — experiential learning.
Children learn through doing and investigating, rather than simply being told information.
Curriculum for Wales
Link to Science and Technology, particularly:
· Exploration 
· Observation 
· Enquiry 
· Investigation 
· Developing understanding of the natural world

10:45 AM 180-200 words
Measuring and Comparing Natural Materials
170–190 words
Children find pieces of driftwood/sticks.
They could:
· Compare length. 
· Order from shortest to longest. 
· Count the sticks. 
· Estimate which is longest. 
· Compare their sizes. 
Adult challenge
Instead of telling them which is longest:
"How could we find out?"
Then:
"Can you put them in order?"
Then:
"Can you find one that is longer than this?"
Theory
Use Bruner (1983) and scaffolding.
The adult provides enough support to move the learning forward but allows children to attempt the problem themselves.
Curriculum for Wales
Link to Mathematics and Numeracy, particularly:
· Measurement 
· Comparison 
· Reasoning 
· Problem-solving


11:00 AM 180-200 words
Exploring Plants and Living Things
170–190 words
Use the vegetation at the edge of the beach in your photograph as your inspiration.
Children could investigate:
· Plants. 
· Grass. 
· Leaves. 
· Insects. 
· Birds. 
· Where living things are found. 
· Differences between living and non-living things. 
Adult interaction
The adult could ask:
"What can you see?"
"What do you think lives here?"
"Why do you think insects might live under the leaves?"
"What does this plant need to grow?"
Theory
Bring back Piaget (1952) or Dewey (1938).
Children are learning through direct observation and interaction with their environment.
Curriculum for Wales
Link to Science and Technology and children's opportunities to explore living things and the natural world.


11:15 AM 180-200 words
Footprints, Patterns and Movement
170–190 words
This could make your journal particularly interesting because the photograph clearly shows footprints in the sand.
Children notice footprints and begin experimenting.
They could:
· Count their footsteps. 
· Compare footprints. 
· Make patterns. 
· Walk, run and jump. 
· Investigate the marks they leave in the sand. 
· Compare distances. 
Maths
· Counting 
· Pattern 
· Distance 
· Position 
· Measurement 
Science
· Movement 
· Forces 
· Effect of movement on materials 
Adult challenge
"Why do you think your footprint looks different when you jump?"
"Can you make a repeating pattern?"
"How many steps does it take you to reach the water?"
Theory
Vygotsky (1978) — adult questioning and social interaction.
Curriculum for Wales
Link to Mathematics and Numeracy and Science and Technology.



11:30 AM 180-200 words
Reflection and Sharing
170–190 words
Bring the children together at the end.
Discuss what they discovered during the morning.
You could revisit:
· Shells and stones. 
· Sand and water. 
· Sticks. 
· Plants. 
· Footprints. 
· The sea. 
Ask:
"What did you discover today?"
"What surprised you?"
"What would you like to investigate next?"
Theory
Use Vygotsky (1978) because discussion and interaction allow children to communicate their ideas and learn from others.
Curriculum for Wales
Link back to the wider principles of Curriculum for Wales.
You can explain that the experience encouraged children to:
· Explore. 
· Question. 
· Problem-solve. 
· Communicate. 
· Develop mathematical and scientific understanding. 
Final reflection
End by considering the adult's role:
The practitioner supported children's learning by observing their interests, recognising opportunities for mathematical and scientific exploration, asking purposeful questions and providing appropriate challenge, while also allowing children to lead their own investigations.
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Part 3 – Produce a Risk Assessment 
(600-1000 Words)


























Part 4 – Evaluate how Adults Working in Early Years Support and Challenge Children to Engage with Mathematical and Scientific Concepts in an Outdoor Environment
(1800-2000 Words)
4.1. Introduction (150/200)
Mathematics and science are vital in the early years as they help children develop cognitive skills through play, curiosity and real-life exploration (Welsh Government, 2025). Children should be given opportunities to build on mathematics and science skills whether that is in the classroom or in the outdoors/structured and unstructured. In Wales outdoor learning is an important part of the Welsh curriculum as it has been proven to support children's well-being, physical health and connection to nature (HWB, 2026). The outdoors can teach children skills that are related to the real-world and will support them to become ambitious and capable learners (HWB, 2026).
Cover:
· Role of adults in supporting and challenging children's learning. 
· Briefly introduce play, exploration and investigation. 
· Introduce the Welsh Early Years context. 
· Mention Curriculum for Wales and its emphasis on developing capable, confident learners. 
· State the theories you will use: 
· Piaget 
· Vygotsky 
· Bruner 
· Dewey 




Welsh relevance
Introduce the idea that outdoor learning is particularly relevant within the Welsh curriculum, where children are encouraged to explore their environment, develop their understanding through experiences and become increasingly independent learners.
You could say:
Within the Welsh Early Years context, outdoor environments can provide meaningful opportunities for children to develop mathematical and scientific understanding through play, exploration and investigation. This aligns with the principles of Curriculum for Wales, which promotes children as ambitious, capable learners and recognises the importance of experiences that develop knowledge, skills and understanding.

4.2 Supporting Mathematical Development Outdoors — 300–350 words
Discuss how the outdoor environment naturally supports mathematical concepts.
Examples:
· Counting stones, leaves or objects. 
· Sorting natural materials. 
· Comparing size and quantity. 
· Measuring sticks. 
· Creating patterns. 
· Exploring shape. 
· Spatial awareness. 
· Distance. 
· Capacity. 
· Estimation. 
· Problem-solving. 
Theory: Piaget
Bring in Piaget (1952) and constructivism.
Explain that children actively construct knowledge through interacting with their environment.
Welsh relevance
Link this to Curriculum for Wales: Mathematics and Numeracy.
You could discuss how outdoor experiences provide meaningful contexts for:
· Number. 
· Measurement. 
· Geometry. 
· Spatial reasoning. 
· Problem-solving. 
· Mathematical reasoning. 
Evaluation
Don't just say outdoor activities are beneficial.
Consider:
Providing mathematical resources outdoors does not automatically result in mathematical learning. Adults need to recognise opportunities to develop children's mathematical thinking, while avoiding unnecessary interruption of child-initiated play.

4.3 The Adult's Role in Supporting Mathematical Learning — 350–400 words
This is where you focus on what the practitioner actually does.
Discuss:
Mathematical language
Adults can model words such as:
· more/less 
· bigger/smaller 
· longer/shorter 
· heavier/lighter 
· above/below 
· near/far 
· equal 
Welsh mathematical language
This is a great place to naturally include Welsh.
For example:
· un, dau, tri — one, two, three 
· mwy — more 
· llai — less 
· mawr/bach — big/small 
· hir/byr — long/short 
You don't need to turn the paragraph into a Welsh vocabulary list. Instead, discuss how practitioners can incorporate Welsh naturally into mathematical experiences.
Vygotsky
Use Vygotsky (1978):
· Zone of Proximal Development. 
· More knowledgeable other. 
· Social interaction. 
· Language supporting learning. 
Bruner
Use Bruner (1983):
· Scaffolding. 
· Modelling. 
· Prompting. 
· Questioning. 
· Gradual withdrawal of support. 
Evaluation
Discuss the danger of over-scaffolding.
If adults provide too much direction, children may become dependent on adult assistance and have fewer opportunities to develop independence and their own mathematical strategies.

4.4 Challenging Children's Mathematical Thinking — 200–250 words
Now specifically address the word "challenge" in your question.
Explain that challenge isn't necessarily giving children formal calculations.
Adults can challenge children through:
· Prediction. 
· Estimation. 
· Reasoning. 
· Problem-solving. 
· Comparing. 
· Finding alternative solutions. 
· Explaining their thinking. 
Example
A child is building a bridge with wooden blocks.
Adult:
"How could you make your bridge longer?"
Then:
"How many more blocks would you need?"
Then:
"How could we check which bridge is longer?"
This develops mathematical reasoning.
Welsh relevance
Link this to Mathematics and Numeracy within Curriculum for Wales, particularly children's ability to use mathematical reasoning and problem-solving in meaningful contexts.
Evaluation
Connect back to Vygotsky:
Challenge should be appropriate to the child's current understanding. If a task is too easy, it may not extend learning; if it is too difficult, the child may become frustrated or disengaged.

4.5 Supporting Scientific Learning Outdoors — 300–350 words
Now move into science.
Discuss the outdoor environment as a place where children can investigate the real world.
Examples:
Plants
· Growth. 
· Changes over time. 
· What plants need. 
Animals
· Insects. 
· Birds. 
· Habitats. 
· Differences between living things. 
Weather
· Rain. 
· Wind. 
· Temperature. 
· Seasonal changes. 
Materials
· Wood. 
· Stone. 
· Water. 
· Sand. 
· Mud. 
Movement
· Rolling. 
· Pushing. 
· Pulling. 
· Slopes. 
Theory: Dewey
Use Dewey (1938) to discuss experiential learning.
Children can learn through doing, investigating and experiencing, rather than simply being told scientific facts.
Welsh relevance
Link this to Curriculum for Wales: Science and Technology.
You can discuss how outdoor experiences allow children to:
· Observe. 
· Ask questions. 
· Investigate. 
· Predict. 
· Explore changes. 
· Develop explanations. 
· Develop understanding of the natural world. 
You could also bring in the Welsh natural environment as a meaningful context for learning.

4.6 Adult Questioning, Scientific Enquiry and Scaffolding — 250–300 words
Focus on the adult's interaction with children during scientific exploration.
A useful structure is:
Observe → Predict → Investigate → Discuss → Explain
Example
Children are playing with water outdoors.
Adult:
"What do you think will happen if we put this object in the water?"
Child predicts.
Adult:
"Why do you think that?"
Child investigates.
Adult:
"What happened?"
Then:
"Was that what you expected?"
Theory
Bring in:
· Vygotsky — social interaction and language. 
· Bruner — scaffolding. 
· Dewey — learning through experience. 
Welsh language
You can mention that scientific vocabulary can also be developed through Welsh, where appropriate, helping children connect language with real experiences.
Evaluation
A really strong point:
Although questioning can encourage children to think scientifically, too many adult questions may interrupt sustained exploration. Effective practitioners therefore need to judge when to question, when to model language and when to step back.
That is evaluation, rather than description.

4.7 Balancing Adult-Led and Child-Initiated Learning — 200–250 words
This is where you bring the whole discussion together.
Adult-led learning
Benefits:
· Intentional teaching. 
· Targeted mathematical/scientific vocabulary. 
· Planned challenge. 
· Opportunity to address misconceptions. 
Limitations:
· Can become overly adult-directed. 
· May interrupt play. 
· Can reduce independence. 
Child-initiated learning
Benefits:
· Curiosity. 
· Independence. 
· Motivation. 
· Problem-solving. 
· Following interests. 
Limitations:
· Adults might miss learning opportunities. 
· Some children may need additional support. 
· Misconceptions may not be challenged. 
Welsh relevance
Link this back to the Welsh curriculum's emphasis on active, capable learners.
Your argument could be:
Effective practice is therefore not about choosing between adult-led and child-led learning. Instead, practitioners should observe children's interests, recognise opportunities for intentional teaching and provide appropriate scaffolding while maintaining children's agency.
This gives you a strong overall evaluation.

4.8 Conclusion — 150–200 words
Bring everything together.
Don't introduce new evidence here.
Summarise:
· Outdoor environments offer rich mathematical and scientific experiences. 
· Adults play an important role. 
· Mathematical learning can include counting, measuring, comparison, shape and reasoning. 
· Scientific learning can include observation, prediction, investigation and explanation. 
· Piaget supports active learning. 
· Vygotsky supports social interaction. 
· Bruner supports scaffolding. 
· Dewey supports experiential learning. 
· Curriculum for Wales provides the Welsh context. 
· Welsh language can be naturally embedded. 
· The strongest practice balances adult support with children's independence. 
Final judgement
Something along the lines of:
Overall, adults are most effective when they act as responsive facilitators rather than simply delivering information. By observing children's interests, modelling mathematical and scientific language, asking purposeful questions and providing appropriate challenge, practitioners can extend learning while maintaining children's curiosity and independence. Within the Welsh Early Years context, this can also provide meaningful opportunities to develop Welsh language alongside mathematical and scientific understanding.
for your Part 4, useful pictures could show:
· 🌿 An outdoor learning environment 
· 🔢 Natural objects being used for counting/sorting 
· 📏 Children measuring sticks or objects 
· 💧 A water investigation 
· 🌱 Plant or nature investigations 
· 🪨 Children exploring natural materials 
· 🔍 An example of a scientific investigation 
· 🧩 An outdoor mathematical activity you've planned or observed
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